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STQRAGF i TRANSMISSION i COMMUHICATION AND ACCESS 

TO GEOGRAPHICAL POSITIOMIMG DATA LINKED WITH 
STANDARD TELEPHONY HUMBERT MQ AMD ENCODED FOR USE 
TM TELECOMMU NICATIONS AMD RELATED SERVICES 

ABSTRACT 

A method and iytt» implementation for combining and 
accessing telephony numbering and geographical position 
so direct access to information, services and goods may 
be invoked through the use of various telephone networks. 
The existing telephone networks throughout North America 
and the world use standardised numbering plans for con- 
necting to, or switching any subtended device to any 
other device within ths network. The U.S. government hrs 
orbited a series of communication satellites which pro- 
vide * signaling method for determining precise geo- 
graphical location throughout the world. This system is 
called the Global Positioning System (GPS) and provides 
several levels of service. Each GPS satellite continu- 
ally transmits a navigation location signal which say be 
received on the ground, sea, or in the air and when com- 
uined with signals from other GPS satellites used to 
pinpoint navigational position in two or three dimen- 
sions. This invention allows for the storage, transmis- 
sion, communication, and access to geographical position- 
ing cata determined by GPS or any other method by using 
the Nor^h American or other land based public switched, 
cellular, satellite, radio, or other telephone system and 
related intelligent networks. 
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E Tp p ^g transmi ts T O N ■ COHMmTCATIO H MP ACCESS 

TO CFOCRAFHIC AL POSTTIOWTWC DATA LINKED WITH 
fiT lnnAPn TftLgPN ONV MtlWBgPTWr. AND ENCODED FOR USE 
T il T^TJ!gQMMi mTgATTOMS AMD RELATED SgRVICES 
fXWXn fl? THR INVENTION 
The Minting Public Switched Telephone Network 
(PSTN) and Cellular (or other radio baaed) Telephone Net- 
work (CTN) provide switched voice and data communications 
botween designated parties. The network has evolved over 
the last 100 years from simple hardwired connections to 
complex delivery of hardware and software based capabili- 
tiea which provide significant information handling and 
delivery functions. Communication between any two or 
more parties has been governed by the use of standardized 
talaphor- numbering plans (example: North American Num- 
bering Plan) . Hence, any particular telephone or teleph- 
ony device can be linked into the network as a terminator 
or originator based upon its unique Telephone ID or 
Directory Number (ON) . In a similar vein, geographical 
positions (or Location IDs) of mobile or fixed telephone 
devices can now be univerrally and economically deter- 
mined, for example, via the Global loeitioning System 
(GPS) . The inventions herein extend the state-of-the-art 
by combining the ubiquitous Telephone ID with the ubiqui- 
tous Location ID, combining them into the telephone ref- 
erence ID, placing them into the PSTN in a dynamic fash- 
ion, and providing access and update methods to them and, 
there foro, to any other relatable data* 
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Q PnCTOROUNP QT THE IHYEHTIOM 

Historically, user* of the PSTM or other telephony 
systems have used the systsm to locate products, - -v- 
ices, or people. This occurred through the use of lookup 
3 in a phone boo* or some data repository (on-line data- 
base, directory assistance, etc.) where a phone number 
was related to the name of a person, place, or thing, and 
which in turn were geographically linked (via a map) to a 
place referenced by name and/or address. The fundamental 
10 need to make queries of this nature has driven the gen- 
eration, support, and commercialisation of a wide variety 
of support systems. With the advent of precise geo- 
graphical positioning systems, such as CPS or Position 
Information Navigation Subsystem (PIN8) , the teohnologi- 
15 cal basis for automating and enhancing much of the 
• •location" portion of queries like those above is 
available, since the various PSTNs provide service in a 
reliable, widely available, and generally uniform method, 
the opportunity exists to incorporate geographical infor- 
20 matlon into telephone systems and subsequently provide 

the means, protocols, and methods for updating, accessing 
end using that information, and related product or serv- 
ice information resolved from the various telephony 
Databases. In the databases of the existing PSTM imple- 
25 mentations various generalised means are used to ascer- 
tain equipage and service parameters for each and every 
DM. In general, each DM has database entries which in- 
clude information about the type of line, the signalling 
used on the line, special services for the line, and 
30 administrative information about the address of the line, 

2 
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All of this Information is available by reference to the 
ON . During various steps in call processing, database 
information (subtended from the switching system or serv- 
5 ices system) is accessed and together with direct user 

input (taking a phone off -hook, pressing digits on a key* 
pad, etc.) cause epecific call processing algorithms to 
be invoked. For instance, if a database entry contains a 
classmark for call waiting, and a call comes into the 

10 switch for that entry while the line Is busy, the switch 
invokes software and hardware functions which keep the 
first call active, put a special audible tone on the line 
while the first call is active, and allow the user to 
pick up the second call by a brief depression of the hook 

15 switch, etc., etc* The generalised means for this fea- 
ture validation, enaction, and processing are unique to 
each switching implementation, but are referenced 
throughout the following description when similar actions 
need to be accomplished, 

20 SUMMARY OF THE TMVFMTION 

The method and system architecture for storage, 
transmission, communication, and accsss to geographical 
positioning data linked into the PSTN and other telephony 
systems explained in the present invention overcomes the 
25 problems and limitations of the existing methode for 

obtaining like information. Within the PSTN, the Loca- 
tion ID in the designated or similar format and protocol 
of each stationary phone is placed into the Databases at 
the Switching System or Services System and updated as 
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part of the normal subscriber Operations , Administration, 
Maintenance and Provisioning activities. 

within the radio based (cellular or other) telephone 
networks, the Location ID is transmitted as part of the 
periodic in-band control channel lf keep-alive* 1 or 
equivalent signal from mobile telephony devices, and then 
relayed from the base station or communications satellite 
through the Switching System and/or Services System and 
subsequently into the appropriate Database. In either of 
the above scenarios, access services are then provided to 
various subscribers which allow them to query and receive 
the Location ID of any particular Telephone ID related 
database entry. Additionally, other related services 
(product or service information, operations information, 
etc.) may be delivered in one cf several communications 
methods and accessible through database queries based 
upon the Telephone ID, Location ID, or a combination 
thereof. The embodiment of the Location ID capturing 
mechanism (GPS, PINS, Time Difference of Arrival (TDOA) , 
radio triangulation etc.) can be within any stationary 
wireline or radio based (cellular or other) handset, 
Personal Digital Assistant (PDA) , computer, etc., or 
vehicle set, and that information can be incorporated 
into the existing in-band control channel information or 
equivalent signalling method. 

BRIEF DESCPTPTTOM OF THE DRAWINGS 

Figure 1 is a diagram showing the architecture and 
system implementation of the invention within the ex- 
tended PSTH. It Includes data repositories for existing 
telephony data and additional geographical data (Location 
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IDs) . This figure also diagrammatically represents in- 
formation and data flow between the various involved da- 
vices and systems. 

Figure 2 is a diagrammatic representation of a com- 
bined GPS/PINS receiver/telephone device and various in- 
terfacing devices for capturing and using the noted Loca- 
tion ID and associated information. 

Figure 3 is a diagrammatic representation mapping 
the geographic positioning identifier to a street map, 
and a generalised representation of the data in a teleph- 
ony Database* 

Figure 4 is a flowchart of the operational steps in 
accessing the geographical date within the confines of 
the PSTN or other telephony networks by use of wired , 
cellular, or other radio based interfacing devices with 
or without subtended geographical position determining 
devices . 

Figure 5 is a flowchart of the operational steps in 
updating the geographical data within the confines of the 
PSTN by use of cellular or other radio based interfacing 
device*, having subtended geographical position determin- 
ing devices * 

Figure 6 is a flowchart of the operational steps in 
performing enhanced billing services and enhanced fraud 
protection services for radio based telephony systems/ 
devices. 

Figure 7 is a flowchart of the operational steps in 
providing advanced roaming call trace for both the origi- 
nating and terminating ends of any particular telephony 
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f call by reference to DM (originating or terminating) and 
by uaed of the Location ID. 

Figure 8 is a flowchart of the operational steps in 
providing call routing (including follow-ma calling serv- 
5 ices) by translation of a telephony identifier, DN, or 
spoken name and by making reference to the Location ID. 
DMCTTPTIQN OF THE PREFERRED EMBODIMENT 
The detailed description refers directly to the 
drawings included herein. Firstly, Figure 1 depicts the 

10 system architecture, system implementation, and methods. 
Switching System 101 refers to a system used to connect 
any telephony device to another telephony device or group 
of devices and includes any of; Service Switching Point 
(SSP) , Private Branch Exchange (PBX) , Central Office 

15 (CO) , Mobile switching Center (MSC) , Mobile Telephone 
Switching Office (MTSO) , broadband switches. Private 
Access Branch Exchange (PABX) or other like systems. 
Services System 102 is a centralised control point and 
database with processing capability which is linked into 

20 the telephone network using a standard Signalling Link 
110 like Signalling System 7 (SS7) , etc., and standard 
signalling protocols (SCCP, MTP, OMAP, TCAP, ISUP, IAPD, 
etc.) which in turn support a variety of special informa- 
tion delivery needs. Examples of Services Systems in- 

25 elude: Service Control Point (SCP) , Service Node (SN) , 
Intelligent Peripheral (IP), Home Location Register 
(HLR) , and Visitor Location Register (VLR) . Subtended 
from Services Systems 102 and/or Switching Systems 101 
are Databases 104 which contain information 104.1 about 

30 individual subscriber telephone accounts (name, directory 

6 
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types of services, billing information, etc.). routing 
information for making connections between end-user te- 
lephony or like devices, and equipment descriptions. 
These Databases are queried or accessible during the 
servicing of each call, may include VLR, HLR. Automatic 
Location Identification (AU) , Billing, or other switch- 
ing or services databases, are realtime and distributed 
in nature, and are undatable and maintainable using vari- 
ous Service Management Systems (SMS) or Operations, Ad- 
ministration. Maintenance, and Provisioning (OAMtP) 
systems 113 over a variety of standardised or proprietary 
Data Links 114. The inclusion of a geographical location 
Identifier (Location ID) in any one of a variety of en- 
1S coded formate into these Database- and which is linked 
and keyed to Telephone ID or DM allows for numerous new 
service capabilities based upon query searches governed 
by the telephone number. DM, Location ID, or any informa- 
tion linked to the various subscriber database records. 
20 standard Interfaced Telephony Devices 106 like 

phones, modems. ISDN terminals, etc.. communicate with 
Switching Systems 101 over wired links using a variety of 
standardized protocols (Dial Pulse (DP) , Dual Tone Multi- 
Frequency (DTMF) , Multi-Frequency (MF) , Integrated Serv- 
25 ices Data Network (ISDN) . Analog Display Services Inter- 
face (ADSI), etc.). These devices have relatively fixed 
geographical identifiers, so in instancee where they are 
not capable of determining end/or transmitting their 
Location ID, a Database 104 query is implemented as part 
30 of the call processing to ascertain their position. 

7 
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Mobile subscribers 105 use mobile phones/devices 105.1 in 
a variety of mobile conveyances including: personal 
■ovement, planes, trains, automobiles, boats, etc.. 
These devices all comnunicato via a variety of methods 
over radio frequencies, through Communications Satellites 
108 or directly to Radio Towers and subsequently to Base 
Station systems 103. In the instance of a cellular or 
other radio based device, where Location ID is available 
to the device (for example by the use of a GPS/ PINS re- 
ceiver linked to the device as in 105.1 (Figure 1) or 213 
(Figure 2)), the geographic location identifier informa- 
tion is captured by the device, bit encoded, possibly 
encrypted, imbedded into one of the standard polling or 
call messages, and thereafter transmitted into the net- 
15 work by the Telephone Transceiver 209 (Figure 2) via the 
Base Station 103 and Signalling Links 110. 

There are many potential ways of encoding the geo- 
graphic location identifier, but nominally, 64-bita which 
numerically represent any point in a Cartesian Coordinate 
20 system (X-latitude, Y-longitude, Z-altitude) are used to 
•ncode the Location ID within the telephony device, dur- 
ing transmission between network elements 101, 102, 103, 
105.1, 106, 108, 113, across Wired Communications Links 
109, Wireless communication Links 111, Signalling Links 
25 110, and Data Links 114, and within the telephony Data- 
base 104. Since the Location ID may be imbedded in other 
polling or call messages, during those instances (XDSI, 
stc.) it is expected that error checking (checksum, etc.) 
W H1 be performed on the surrounding data packet- A 
30 simple example for encoding geographic position at the 

8 
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degree, minute, second, he xi second into 64 bite with 14 
spare bits for future growth or for altitude encoding is 
as follows: 



Latitude: 



10 Longitude: 



bit 0 

bits 1-8 

bits 9-14 

bits 15-20 

bits 21-24 

bit 25 

bits 26-33 

bits 34-39 

bits 40-45 

bits 46-49 



Spares/Altitude : 

bits 50-63 



North-1, South-0 
degrees (0-179) 
Minutes (0-59) 
seconds (0-59) 
hexiseconds (0-15) or 
spare 

West-1, East-0 
degrees (0-179) 
minutes (0-59) 
seconds (0-59) 
hexiseconds (0-15) or 
spare 

Altitude— aeters (0-16,383) 
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Zxamplet 39 degrees , 13 minutes, 12 seconds, 8 
hexiseconds North and 8 degrees, 25 minutes, 18 seconds, 
5 hexiseconds West in decimal equates to: 

0391312081 Latitude 

1752P2D1 (IN HEX) 

0082518051 Longitude 

04E62023 (IN HEX) 
The Location ID will be used for additional Database 
queries associated with telephone identifiers, so it is a 
Keyed and/or indexed field within the Databases (104)* 
In addition, the Location ID provides a simple ubiquitous 
delivery reference and may be bar coded for use in mail 
and delivery systems by performing a database lookup as 

9 
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above which references the Location ID to a street ad- 
dress and provides a Telephone ID (DN) for delivery 
verification and/or notification. A simpl* bar code for 
the example above is the binary representation of the 
5 Location ID. 

00010111010100101111001011010001 (latitude) 
00000100111001100010000000100011 (longitude) 
This bar code representation, along with a customer 
ID and service type also placed in a bar code represents- 
10 tion allows for the delivery of e specific package to a 
specific location and the generation of billing informa- 
tion back to the originating customer ID. To generate a 
••delivery label** like that noted above, for example 
with a computer, ADSI interface, and some label/printing 
15 software, a call may be made to the PSTN (similar to 
Figure 4), the Location ID may be captured, a record 
comprising Location ID, Customer ID, Phone Number, Serv- 
ice Type, etc. may be built by the software, translated 
into a bar code (binary format), and sent to a printer, 
20 thermal device, etc. to make a bar code type label for an 
envelope , package , etc . 

The geographic location identifier can be updated in 
two ways: 

1. Manually: via the provisioning system 113, 
25 Switching system 101, or Services 

System 102 

2. Automatically: by the subscriber** Telephony Device 

105.1, 106, via the Switching System 
101 or Services System 102. 
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■ay be used for all types of telephony devices, but ia 
primarily uaad for fixed line telephony devices and oc- 
curs during service initiation, service transportation, 

5 service modification, or during initial Database evolu- 
tion to add the geographic location identifier. The 
Location ID f laid in the Database 104 is populated by 
using a variety of database evolution tools initiated 
from the provisioning system 113, Switching Syst+m 101, 

10 or Services System 102. During service initiation, serv- 
ice modification, and service transportation, a Location 
ID is entered manually, or automatically via geographic 
position to street address conversion software update 
routine a for every PSTN telephony device. 

15 The Location ID is derived from mapping geographic 

positioning data equivalent to the coordinate system 
noted above to the street address of the telephone inter- 
face box. Figure 3 depicts just such a mapping. Refer- 
ring to Figure 3, under Database Representation 302 , 

20 which is part of the Database 104, in example (A) the 

Telephone ID (DN) for the XYZ laundry located at 99 S 1st 
Avenue is 602.555.1111 and the Location ID for that ad- 
drees is 0341369801. By mapping those two pieces of 
data, a data input is made into the Database 104 which 

23 makes rsfsrence to 0341369801 with the establishments 
telephone number 602.555.1111. For PBX and other busi- 
ness users, the Location ID is registered for each of the 
telephone numbers listed by the business with the tele- 
phone service provider. 
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methods of capturing and delivering the Location ID: 
transmission, polling, or calculation. The location ID 
is stored by the Mobile Switching Center (USC) in its 
5 Database 104, including local database, database server, 
HLR and VLR. The Location ID is updated periodically 
(every n seconds) , or at the time call setup or call 
handover occurs, ror periodic updates the interval can 
be adjusted in order to compensate for mobile subscribers 
10 that are not as mobile, or depending on the mode and com- 
munications dynamics of the mobile device (TR-46, IS-41, 
Ifl-54, 18-94, 13-93, ADC, J DC, GSM). Bach of the three 
methods of capturing and delivering Location ID are de- 
scribed below and make reference to Figures 1 and 2: 
13 1. Transmission t Depending cn the location update 

policy (periodic 19 keep alive" or during call 
setup and handover) , the Mobile Telephony De- 
vice 103.1 acquires the location ID from the 
GPS/ PINS Receiver 213 or other geographic posi- 
20 tloning device, sends the captured information 

through the Device Interface and Driver 207 to 
the Message Processor and Router 2 06, and 
thence to the device's Function Processor 204 
which translates the information into the Loca- 
25 tion ID format and then routes the Location ID 

back out through the Message Processor 206 
which places the Location ID into a message 
packet appropriate for the type of telephony 
device, and routes it to the Telephone Inter- 
30 face 210 vie the Device Interface 207. The 

12 



Telephone Interface captures the Location ID 
and places it into the telephone's data buffer 
for use via in- band control channel signalling 
(in the mobile to base time slot as data. Clov 
Associated Control Channel (8ACCH) or Fast 
Associated Control Channel (FACCH)) in the 
appropriate format (TR-46, IS-41, XS-54, XS-94, 
IS-95, ADC, JDC, GSM, etc,) during the next 
timed, event -driven, or polled data or call 
transmission. 

When one of those transmission events recurs, 
the Telephone Transceiver 209 transmits Loca- 
tion ID to the Base Station 103 or Communica- 
tions Satellite 108 along with other Mobile 
Subscriber data in the appropriate format. 
Upon receiving the data from the Base Station 
103, the Switching System 101 updates its Data- 
base 104 (or any other subtending database VLR, 
HLR, etc.) with the new Location ID. Making 
reference to Figure 3, under the above sce- 
nario, using example (B) under Database Repre- 
sentation 302 , at time To John Smith's mobile 
phone transm.ts location 0341370101 from loca- 
tion B on the Map Representation 301. This 
information upon capture by the system is up- 
dated in the various telephony Databases 104. 
Later in time at Ti # during the "keep-alive" 
or call messages, as John's phone moves to 
location B v , the phone transmits 0341370251 
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Databases as the new Location ZD. 

Whan tha periodic "keep-alive" transmission 

from tha telephony device is raceived by tha 

5 Switching System 101, and in tha event that tha 

telephony device is not capable of capturing 
geographic positioning information, the Switch- 
ing System 101 cr Services System 102 will 
perform a Database 104 query on the Base Sta- 

10 tlon call site to find out the cell site's 

(fixed) location, and then places that data 
into the Database 104 as the telephony device* a 
(approximated) Location ID* 
a. Polling: The switching System 101 sends a 

IS locate message via tha Base Station 103 or 

Communications Satellite 10S to every mobile 
subscriber Telephony Device 105.1 that is reg- 
istered in the Switching System • s Database 104. 
The mobile subscriber Telephony Device 105.1, 

20 acquires the geographic location identifier (aa 

in section 1. above) from thm CPS/PINS or other 
geographic positioning device, transmits it (as 
in section 1. above), and then the updated Lo- 
cation ID is stored in the system and Data- 

23 baca(e) as in section 1. above. Polling may 

also be invoked from the switching system on a 
mingle DN (IKSZ) basis. In the Instance noted 
above, the transmission of the data is in a 
• •quiet'* mode (the phone 9 s user/owner is not 

. 14 
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powered up. 

3. Calculation: The Location ID may bo calculated 
by the Switching System. This calculation is 
primarily based on the signal strength or sig- 
nal delay of a mobile subscriber device that is 
received by several triangulating Base Stations 
(fixed geographic position) and is covered in 
several other patents. In this method, other 
variables that are included in the calculation 
a ret type of moblla device, power of the da- 
vice, weather conditions eto. In any event, 
after the calculation is completed, as in both 
of the methods above, the Switching System 101 
15 updates the new Location ID in its Database 104 

and any subtending Databases. A variation on 
this method Is to use TOO* in the handset to 
calculate its own position* 
In addition to updating the geographic location 
20 identifier in order to track a mobile subscriber, the 

Location ID is also stored as an historical record when- 
ever a mobile subscriber originates or terminates (an- 
swers) a telephone call. This Location ID is stored as 
an entry in the billing database, and may be used for 
25 billing, fraud detection and from-where-cal ling-services. 

Calling Number Delivery (CKD) services are currently 
available. An exieting telephony eervice displays the 
calling party identity information to a subscriber of the 
servica. Genarally, this information im tha DM of tha 
calling telephone (Calling Number Delivery) . and in the 

13 
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the particular ON* However, in the present invention the 
calling party identity information is enhanced to include 
the Location ID of the caller and the called party. 
5 Typically, a telephony Message contains the Auto- 

matic Humber Identification (AMI) or Calling Line Identi- 
fication (CU) . In the present Invention AMI and CU are 
expanded so the Location ID of the caller is also in- 
cluded in these messages. For the Calling Line Identi- 
10 ficatlon Telephone Service , the AMI or CLI is used to 

query a database to retrieve the callers registered name. 
With the Location ID enhancement, the location of the 
caller is also queried and then transmitted to the called 
party. Using the same Frequency Shift Keying (FSK) de- 
ls livery mechanisms (Single Data Message Format or Multiple 
Data Message Format) as Calling Humber, calling Name, or 
outbound ADSI, the terminating switch 101 for a call de- 
termines if Location ID can be disclosed by making a 
database query 104. If the data is disclosable, it 
20 fetches and inserts the Location ID for both the origi- 
nating party and the terminating party, inserts it in the 
FSK data stream and transmits it during the ringing ca- 
dence or during the data transmission cycle (ADSI) . If 
the data for the originating party is not disclosable, 
25 the switch makes the overall call data determination 

shown below, inserts the correct calling party indication 
and then delivers it as above: 
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Calling Number Available 
Calling Name Available 
Location ID Available 
5 Indication Nana a Number sent. Location sent 
nir.ima wttmpwi/wxmf nffT.TWPY 

Calling Number Available 
Calling Nana Available 
Location ID Blocked , not available 
10 Indication Nana & Number sent. Private Location 

gATATNC LOCATION PELT VERY 

Calling Number Blocked 
Calling Name Blocked 
Location ID Available 

15 Indication Private Call, Location sent 
BLOCKER CMiIJRR DELIVERY 
Calling Number Blocked 
Calling Name Blocked 
Location ID Blocked 

20 Indication Private 

Since the Location ID la preaent at the switching 
system 101 or at the services system 102, it can be dis- 
played to a subscriber as part of the calling party iden- 
tity Information (extended format) . The information can 

25 be delivered as the raw Location ID, and the subscriber 
can use on-premise equipment (CPE, PC, etc.) to decode 
it, or the Location ID can be translated to an address 
(street, city) by the switching system 101 or the serv- 
ices system 102 prior to transmission. 

17 
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Q patabaae Access: 

The geographic location Identifier is accessed in 
the Database 104 primarily for two service categories: 
1- Location Type Services 
5 2- Direction Type Services 

For location services, the Telephone ID or DN is 
used as a key to query the telephony Database. A query 
in Standard Query Language (SQL) or any other database 
Application Programing Interface (API) could be forau- 
10 lated as below. 

Select GEOGRAPHIC_LOCATION_ID from 
location_table where Subscriber_DN - 
<input_subscriber_DN> i 
Translated , this means to provide the Location ID 
15 from the telephony Database for the telephone identifier 
(DN) which has been entered into the system as a query. 

For Direction services, a composite query has to be 
formulated which would first query the Database for the 
subscriber's geographic location identifier and then use 
20 this ID to query for other location identifiers. The 

following example in SQL is used to demonstrate finding 
the locations of all establishments offering a specified 
type of business within an X meter radius: 

Select All GEOGRAFHIC_L0CATION_ID from 
23 location_table where GEOGRAFHI C_L0CAT I ON in (PI * 

(X* (Select GTOGWUPHIC_LOCATION_ID from 
location_table where 
Subacriber_DN - <input_subscriber_DN>) **2) ) AND 
Business_Type - <iitput_businese_type> 

18 
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^ After implementing a system as described herein, 

other similar queries in SQL or any other database APIs 
can be formulated for accessing relevant data from the 
telephony Database 104 . 
5 protocol Encoding 

The geographical location identifier for cellular or 
radio based devices is encoded in the message that is 
sent by the mobile subscribers Telephony Device 105.1 to 
the Switching System 101. The Location ID may b* sent in 

10 two ways: 

1. as a standalone number within the set of Lum- 
bers transmitted by the mobile subscribers 
device 

2. as a number that is encoded within the existing 
15 set of numbers transmitted by the mobile sub- 
scriber's device. 

Referring again to Figure 2, a block diagram of a 
computing system combined with a telephony/geographical 
location (GPS, PINS) unit is shown. The computing system 

20 also contains several multi-media input and output de- 
vices. This system comprises the elerents generally 
found in a personal computer (processor, bus, memory, 
address and data lines , keyboard, video display, speaker , 
etc.) and its constituent software elements (operating 

25 system, file structure, interrupt server, task execution 
and control, device drivers, application software, etc.), 
but it adds several key elements that expand its func- 
tions, especially with respect to capturing, delivering, 
and using the Location ID and telephony capabilities of 

30 the present invention. Although the system can be 
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iB plemented using . per.on.l co»put«, it: ».Y - — 
tially implemented using a 1— powerful computing 
. y st... in general, the user interface, with the system 
using the Keyboard/Keypad (KBD) 202 for entering normal 
S alphanumeric text information, the hands-free voice 

activated Microphone (MIC, 201 for voice Information (to 
.od.late for transmission to another connected device, or 
voice commands (to be interpreted by the device's Func- 
tion Processor 204 for action,, -nd the Video Display 
0 Unit (VDU, 212 which provides a display mechanism for a 
variety of visual data and touch screen processing 
capabilities. The Media/Data Card Unit (MCU, 211 pro- 
vide, a bi-directional system for .-artc.rd interface. 
(liX. the *«T SmartCard, and data card Interface. llXe 
x3 (PCMCIA, . The Bar Code Header 214 provide, a mean, for 
.canning an encoded Location ID, Customer ID, Service 
Tvpe a. noted above, then generating a q-.ry to the proc- 
„.or to translate those into a physical location (such a 
.ystem may then be used to spawn a query to the database 
20 (see Figure 4, which in turn generate, directions to aid 
in delivering « P-c*age to any .pecifled location,. To- 
gether, these interfaces allow the use of data Intensive 
applications stored on the data cards, credit/debit in- 
stances, and personalized identification number. (PI*-) 
„ t o b. sent aero., telephony linK. in the support of fi- 
nancial transaction, (.uch a. purcha.... reservation., 
« t c , . software function, and data proc.ing for any 
function r.gu..t occur, in the generality Function Proc- 
essor (FP) 204 which run. • m-H realtime operating 
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system and is responsible for all software execution 205 
including, general stored program execution, timer func- 
tions (calendar, clock), interrupt handling, resource 
arbitration , Location ID encoding and/or encrypting from 
Cartesian Coordinates to binary encoded number (s), voice 
recognition (speech to text) and generation (text to 
speech) , the Message Processor and Router (MPR) 206 which 
provides assembly and disassembly, and message routing 
services of message packets for all devices via the 
Interrupt Handler, Device Interface and Drivers (DID) 
207, etc., and is supported by the device Memory (MEM) 
203 ROM/ FIASH/EEPROM and RAM which respectively contain 
executable programs, and read/writable data (including a 
history of unit positions, call information, etc.)- The 
Speaker (SPKR) 208 is a simple amplified audio speaker, 
the Telephone Transceiver (TT) 209 and antenna 209.1 are 
wired or wireless transceivers and core phone circuits 
used in the PSTN and radio-based telephony networks to 
provide modulation/ demodulation, tone generation, access, 
and other generalized telephony features, the Telephone 
Interface (TI) 210 provides the function of converting 
data from MPR 206 into a format usable to TT 209 and 
delivers analog and signalling data across the Telephone 
Bus 209.2. The GPS/ PINS Receiver (GPSR) 213 and associ- 
ated antenna 213.1 capture the GPS or PINS signals, proc- 
ess them to generate the physical location information, 
and provide that information via typically a serial data 
link to MPR 206 and TP 204 for conversion into Location 
ID. 



The Unit depicted in Figure 2 allow, for scenario. 
v„.r. a u.er can query the telephone .yste. a. follow.. 
The user .peak, the Call co—nd which 1. captured by MIC 
2 01, or pushes - -ingle or multiple button, on KBD 202. 
> or touche. video Oi.pl-y Unit (VDU) 212 on a call desig- 
nator, which in turn i. capture by DID 207. which then 
oan-rite. an interrupt and deliver, the re.pectiv. data 
to MPR 206 where it i. interpreted, queued, and proceed 
with FP 204. FP 204 generate, a cM-ry to MEM 203 or via 
0 MPR 206 to GPSR 213 to ..certain geographical position, 
process., the re.ult into a location ID. and .tor*, the 
r ..ult in MEM 203. Thi. information i. then packaged 
with the originating call and in-tum routed back out 
through MPR 206 and DID 207 to TI 210. The « plsc the 
LS call query and Location 10 into the telephone'. in-b.nd 
control or data for»at. tran.fr. the data to TT 209 over 
Telephone Bu. 209.2. where TT 209 initiate, the actual 
telephone call or data tranaaction with the telephone 
wired or wirelee. telephone network. 
30 p r o t"gpi Tr" nA { nq Technique, 

The mobile subscriber's Telephony Device 105.1 can 
ha ve a built in GPS/PIHS or other geogrephical po.ition- 
ing device (Figure 2, , or on. -ay -xi.t in close proxi- 
ity that i. connected to the sobll. .ubecriber- d.vic. 
25 via a Phy.ic.1 connection or tran.»i..ion »edlu» using an 
interface that support, the following .essages: 

a. Location ID Request 

b. Location ID Acknowledge 

The .obile subscriber'. Telephony Device 105.1 Loca- 
tor interface Function, re.lding in Me.ory 203 and 
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.cca.sibl. to Function Proce..or 204, can qu.ry H.»ory 
203 for the for»atted Location ID .tored position (a 
likely .c.n.rio in the ca.e of auto-tic periodic po.i- 
tio., update.) or .and a Location ID Reque.t to GPS/ PINS 
Receiver 213 or other geographical portioning device for 
th. raw data. That device reapond. by .ending the Geo- 
graphical Location Identifier in the Location ID Acknowl- 
.ege ....ago back through Device Interface and Driver. 
,07 to Proc—or and Router 206, and to Function 

proc-or 204. The geographical poeitioning device .ay 
ecqulr. the Geographical Location Identifier after it ha. 
received a Location ID R.qu..t or it can periodically or 
contlm.ou.ly acquire the Geographical Location Identi- 
fier, .tore it in it. own buffer, or route it back to 
Function Proce..or 204 for Location ID fonwtting and 
.ub.aqu.nt -tor.g. in .y.t.» H..ory 203. Regardl.... 
GPS/PIMS R.caiver 213 upon the receipt of a Location ID 
.equaat -e.aage replie. by fetching the »o.t recent data 
.tored in it. buffer and placing it in the Location ID 
Acknowledge »e...ge. After acquiring the geographical 
poeltion information fro. the geographical portioning 
device, encrypting, for-atting and .torin, it. when the 
Timer function or «.ll interrupt function execute.. Func- 
tion Proceeaor 204 fetch., th. Location ID, route, the 
data to Me..age Proc—or and Router 206. which in turn 
.....bl.. the P«ck.t for Telephone Interface 210 

via Device Interface and Driver 207. which encode, the 
....age in one of the two faahion. de-cribed above and 
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„.„ tr.n..l« «*. a«. to «• switching ,».«. 

via Telephone' Transceiver 209. 

Halcin, reference to Figure 4. th. operational step- 
for a locator service, and extension, tor call placement 
.„d receipt of directions. 1. .hown. Chorally, - -ub- 
.criber to the locator service offered by .ome b«.in... 
enterprise (a Local Exchange Carrier (1*0. Telephone 
Company (TELCO) . service bureau, etc., dial, (via DTMF, 
h .ndo free dialing, computer, or PDA, the locator serv- 
ice., phone number at step 400. The subscriber., call 1- 
validated at step 401 by the Switching System Validation 
cover. ..v.r.1 different type.. For voice recognition, a 
PtM 1. .ntered by the subscriber. Alternately, the 
switching System simply use. the ANI/CLX of the telephone 
to a.t.rmin. the validity of th. subscriber by d.tabac. 
cl .a.marK match. If thi. validation ch.Cc fail, -t -t-P 
402 the call i- directed to an announcement machine at 
.fp 41 which play. •« inv.Xi- call.r ..«.*• then 
tn. call i. disconnected normally at step 42 by the 
, switching System. However, if the subscriber i. aff U— 
tively validated, the Switching System proceed, to deter- 
mine the type of device at step 403 the «.« is using to 
communicate to the Switching Sy.te. by -King a query to 
th. subtended Database where service and equipage infor- 
5 mation i. maintained. The Switching Sy-tem could, for 

example, ascertain that th. «..r ha. an AOSI equipped de- 
vice which would .nable the .witching system to use CPE 
Alerting Signal (CAS) and DTHF a. -pecifi.d in FR-NWT- 
OOOOia ADSI Family of R.<l»ir«.«t. for communicating back 
,0 and forth. Standard analog telephony line, or cellular 
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£ telephony device types perform all service interactions 
with the user via voice, VTKT, or voice and DTWT. Modem 
device types perform service interaction using standard 
data packets. Standard ADSZ display phones and like 
5 devices are also supported by the service, using AOS! 
defined FSK on outbound (to the subscriber device) 
signals and DTNF on inbound (to the Switching System) 
communications. The default communication mode between 
the Switching System and subscriber can be set to voice, 

10 DTMF, data, or ADSI. After the system has determined the 
type of device, the user is presented with a request to 
enter a location query at step 404. In the present 
example, this could be a voice announcement and an ADSI 
signal which causes the device to display a prompt like: 

15 Your starting point Is fromt <your phone number > <your 

addrees>, Please enter the 10 digit phone number of your 

destination: _ , 

Using the abov? described devices the user formu- 
lates the location query in the appropriate manner at 

20 step 405, in this case by depressing the keypad digits. 
The location query is collected at step 406 by the Serv- 
ices System and it performs some intermediary (syntax) 
checks. If the syntax checks fail, the Services System 
asks the user to enter the query again. Once the query 

25 is validated, the Services System validates at step 408 
the semantics of the query, and determines whether the 
query has any merit. The Switching System, as part of 
the query sends the Services Systems the OH of the user 
end the contents of the query. If the validation at step 

30 409 of the query fails, the Services System asks the user 
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£ to enter the query again. However, if this is the nth 

tine (configurable system parameter) the user has entered 
an incorrect location query in the save session at step 
412, the Services System sends the Disconnect Message to 
5 the Switching System at step 413 and the Switching System 
plays the disconnect announcement at step 41 and discon- 
nect the call at step 42. 

The Services System determines the reference point 
for the location query by following the linkage of the DM 

10 to the geographical location identifier. However, the 

ueer'a DN can be superceded (in this example by overtyp- 
ing the source DN <your phone number >) if the user wishes 
to find locations relative to a location that the user is 
not present in. For example, the service could be used 

IS to locate restaurants in downtown Chicago in an n-sized 
radius from the DN at 1000 ABC Street, Chicago. The 
Services System formulates the database query at step 410 
similar to the queries described above. This query is 
then processed against the telephony location Database at 

20 step 411. The Database System at step 414 retrieves all 
geographical Location IDs from the database that satisfy 
the query criteria. Depending on the Database schema, 
the address, DN and other information about the geo- 
graphical Location IDs that fit the query criteria can be 

25 either retrieved from the same database, or using the 

geographical Location ID as an index into the administra- 
tive or address database, the address and other pertinent 
Information can be retrieved. Such Services Systems and 
Database Systems are old and well known in the Telephone 

30 Central Office and Database industries. The retrieved 
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{ information is then packaged into a message at step 415 

by the Database System response functions and transmitted 
to the Services System at step 416. This transmission is 
either over an SS#7 signalling interface or via a com- 
5 puter based protocol such as TCP/IP, X.25, SNA etc. 

Depending on the amount of information retrieved by the 
Database Software the message can be either a set of 
packets of Information or a single message which encapsu- 
lates the entire Information content. The Services Sys- 

10 tern processes the result from the Database 3ystem by 

packaging the Information into messages that are applica- 
ble to the users device type at step 417, in this case, 
for example, by building an ADSI messago, and transmits 
them to the Switching System. Whereas for a voice re- 

15 sponse, for example, the Services System may ask the 

Switching System to connect the call to an announcement 
machine and instruct the announcement machine to use text 
to speoch resources to play the query response back to 
the user. Nevertheless, the Switching System processes 

20 whatever message is sent from the Services System at step 
418 and transmits it at step 419 in the format (in this 
example ADSI) appropriate for the user's device. The 
user after hearing or viewing the response to his query 
has the option of composing another query or disconnect- 

25 ing from the service. Specifically, the user is queried 
at step 420 by the system to see if he would like to 
place a call to the location specified or get directions 
at step 425 to the specified location. If the user 
chooses to place a call at step 421, by pressing the Key 
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referenced in the message, e.g., f Key, the Services 
System performs a lookup of the location 1 * phone number 
by making reference to the Location ID in the Database. 
Then, the Services Syetem signals the Switching System to 
5 make the call at step 423 and awaits notification at step 
424 by the Switching System of call completion and dis- 
connection (to the location). At that time, the original 
service will continue by offering the subscriber direc- 
tions to the location at step 425, which if desired, at 

10 step 426 the Services System performs a Location ZD to 
address mapping by searching the Database for a street 
reference at step 427. Upon obtaining the street refer- 
ence and making a database access to ascertain the call- 
ing subscriber's location and street address, the Serv- 

15 ices System performs a routing analysis at step 428 to 
develop a street route from the calling subscriber's 
location to the desired location. After developing the 
route, the Services System delivers at step 429 the 
information to the subscriber in the designated device 

20 type 9 s communication format and then proceeds to discon- 
nect the call normally. The location ID to address map- 
ping Software and the routing aralysls Software are old 
and well known. 

Thus the Data Access Arrangement of the present in- 

25 vention provides a novel arrangement for access informa- 
tion associated with a selected directory number. 

Although the preferred embodiment of the present in- 
vention has boen disclosed, it will be obvious to those 
skilled in the art that various modifications of the 

30 present invention can be made without departing from the 
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Q invention ir.self which shall be limited only by the scope 
of the claims appended hereto. 

Making reference to Figure 3, the operational steps 
are shown for updating the geographical data within the 
5 confines of the PSTN by use of cellular or other radio 
based interfacing devices (refer to Figure 2) having a 
subtended geographical position determining device. The 
Mobile Telephony Device 105 ,1 receives a GPS/PINS Signal 
300 using the GPS/PINS Receiver 213 and begins to process 

10 the signal 501 by sending the raw data as formatted by 
the GPS/PIMS receiver into longitude/ latitude degrees, 
minutes, seconds thru the Device Interface and Drivers 
207 to the Message Processor and Router 206 which noti- 
fies the Function Proceutior 204 of ths input and prompts 

15 the Locator Interface Function In Memory 203 to perform 
the conversion to Location ID format. After storing the 
result in Memory for future reference, when the Timer 
Function or a Call Function has initiated the interrupt 
servicing to include Location ID in an MS data packet, 

20 the Function Processor 204 fetches the latest Location 

ID, ships it to the Message Processor and Router 206 for 
Inclusion Into the MS data packet 502. After the data 
packet is assembled, it is passed thru the Device Inter* 
face and Drivers 20T to the Telephone Interface 210 where 

25 the MS data packet is prepared for Telephone Transceiver 
209 transmission 503 by placing it into the in-band con- 
trol signal. Since the Timer Function in Memory runs 
periodically, the transmission of this data can be on a 
timed or interrupt basis. After the Telephone Trans- 

30 ceiver transmits *.he data packet, the Base Station 103 
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110 and sends 505 the data to the Switching System 101 
vhere the data packet is received 506 and translated into 
a Database 104 update packet 507. The Switching System 
then sets up a Signalling Link 110 to the Services System 
and sends it the update 508 , or in the case of a direct 
Database connection and as a subsequent step from the 
Services System 102 formulates the Database update 509 
and sends it to the Database 510. Upon receipt and syn- 
tactical validation of the input, the Database processes 
the update 511 by updating the relevant subscriber device 
record. After completing the update activity the Data- 
base passes a result back to the Services System 512 for 
Home Location Register updating and Visitor Location 
Register updating via the currently used methods and 
which may resend the message in case of error or merely 
notify 513 the Switching System 102 and 514 the Base 
Station 103. 

Making reference to Figure 6, the operational steps 
in performing enhanced billing services and enhanced 
fraud protection services for radio based telephony 
systems/devices are shown. The benefits of the inclusion 
of geographical Location ID in telephony applications can 
also be applied to billing. Currently, billing records 
contain the dialed number as the only means of identify- 
ing the called party, or in the case of a collect call, 
the calling party. The dialed number is not the most 
informative way of identifying a caller, especially when 
the caller or the called party is a cellular user who is 
not in his/her home location. Merging the Location ID, 
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in the BAF (Bellcore AHA Format) or EBAF (Extended 
Bellcore AflA Format) , aids in the exact location of the 
called party and/or the calling party. During the bill- 
ing statement processing at the billing center, the Loca- 
tion ID can be used as a key into the location database 
to determine the street address of the caller and calling 
parties. As shorn in Figure 6, the caller 4 s and called 
parties Location ID 600 is stored in the billing record 
that is generated by the switching system (101) or by the 
Sorvlces System 102. Then the rev billing records are 
transferred 601 to the billing center (usually) co- 
located in the Service Management System 113 and, in the 
absence of fraud processing 602 and fraud alert 603, the 
Location ID ia mapped to the street address, city and 
state 605* Thus, when the billing statement ia generated 
606, the additional data provided by tne Location ID/DM 
reference provides enhanced information to both the serv- 
ice provider and customer. 

Fraud can be detected at two locations - the VLR 102 
and at the Service Management System 113, At the VLR 
102, fraud may be detected on a per call basis ♦ The Lo- 
cation ID that is *ent by the cellular subscriber ie 
stored and compared with the incoming or new Location ID. 
Depending on the empirical distance between the two Loca- 
tion IDs and the time it took for the mobile subscriber 
to move from one location to the other, denote* by the 
Location ID, the fraud control process 602 uses a thresh- 
olding algorithm to determine whether the call is fraudu- 
lent. Such an algorithm flags instances where a mobile 
subscriber has moved a distance that is physically im- 



possible to move in the given tine. If the call is 
flagged as fraudulent 603, the fraudulent call processing 
software is invoiced 604. The date, time, DN, and Loca- 
tion ID of the calling party are captured and included in 
a fraudulent call record. This data is then transmitted 
to a data port on the system and an operator 113 or the 
Switching System 101 is notified to block calls to and 
from the mobile subscriber or route them to an operator 
for some other action. Similar, techniques can he used 
in the HLR 102 and other Service Systems 102 components 
to detect fraud on a per call basis* 

At the Service Management 113 location, fraud is 
detected in an off-line manner • Here, call records, are 
used to process information pertaining to fraud. Once 
call records are transmitted to the Services Management 
System 113, a fraud processing algorithm 602 is executed. 
This fraud detection mechanism can also reside in tne 
Services System 102 in which case the call records are 
transmitted 601 to the Services System 102 in parallel to 
the Service Management System 113. However, in this de- 
scription we assume that the fraud detection system is 
co-located in the Service Management System 113. The 
Fraud detection algorithm uses the Location ID to deter- 
mine trends in a subscribers calling pattern. These 
trends are then matched with the subscribers general 
calling pattern to identify anomalies. For example, a 
caller, normally goes to work at 8:00 am and normally 
uses a specific route, but suddenly calls are being made 
at 4:00 am, from areas that the caller rarely or never 
visits will trigger a fraudulent call alert. If anoma- 
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lies of this type are detected 602, the fL*ad process 
alerts 603 either the OAM&P eye ten 113 or sends a message 
to the Switching 101 or Services System 102 to block 
calls 604. 

Making reference to Figure 7, the operational steps 
in providing advanced roaming call trace are shown for 
both the originating and terminating ends of any particu- 
lar telephony call by reference to DM (originating or 
terminating) and by use of the Location ID. Via the 
Service Management System 113, Services System 102, or 
Switching System 101, the telephony system provider, at 
the request of some outside agency (law enforcement) sets 
a call trace trigger 700 in the Switching System 101 or 
Services System 102 based upon one or more of several 
criteria: 

1. Call from a designated DM 

2. Call to a designated ON 

3. Call from a designated Location ID 

4. Call to a designated Location ID 

5. Date/time parameters 

6. Call *ype 

After setting the designated call trace trigger 700, the 
operator invokes call trace observation software 701 
which performs a comparative analysis on each processed 
call for a match against the criteria given above. If 
the call trace trigger fires 702 by a call meeting the 
conditions (there may simultaneously be multiple call 
trace triggers) , call trace processing software is in- 
voked 703. The call trace processing proceeds in a loop- 
ing condition based upon an interrupt (receipt of a new 
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in -band control signal from any one of tho telephony de- 
vices) o- timed basis (periodically polling the location 
registers (HLR, VLR) , Switching System or Services System 
to determine any change in call status) until the teleph- 
ony system provider 9 s operator terminates the trace con- 
dition or the call is terminated (ended) . Processing 
steps include capturing the date, time, ON, and Location 
ID of both originating and terminating parties; posting 
that data into a specialized call trace data record; 
transmitting the call record to a data port on the Serv- 
ice Management System 113, Switching System 101, or Serv- 
ices System 102; and notifying the telephony system pro- 
vider's operator by sending a message to the local opera- 
tor^ console. When the trace terminates 704, the trace 
data taken during processing 703 and the termination con- 
ditions are captured and sent in the call trace record 
705 to the Service Management System 113 for future ref- 
erence. Additional post-termination information about 
the call may be gleaned by a data request to the Switch- 
ing System 101, or Services System 102, or Service Man- 
aqement System 113 which retrieves the billing record for 
the call. When all call trace activities are to be ter- 
minated (based upon operator or timed decision) , the call 
trace trigger is removed and the trace software no longer 
executes 707. 

Making reference to rigure S, the operational steps 
are shown for providing call routing by translation of a 
telephony identifier, DM, or spoken name by making refer- 
ence to the Location ID* The originator places a call to 
a specified terminating party by entering in the normally 
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proscribed fashion digits which identify the terminating 
party or speaks (for a subscriber to calling name serv- 
ice) the name (or other identifier) of the terminating 
party 800. The terminating switch 101 determines if this 
is a spoken name or normal digit call 801. In the case 
of a spoken name call, the switching system 101, via a 
service class mark or equivalent. Invokes a speech to 
text (SPOT) interactive voice response unit (IVRU) system 
802 located at the switch or at a services system 102. 
The SPOT is a very complex system and is not intended to 
be fully described in this document. However, a general 
statement about its functions is given below for clarifi- 
cation. The SPOT captures the spoken name, translates 
the name to a text string, and performs a lookup of the 
name in the calling party's localised calling name data- 
base 803, If the name is found 804, it translates the 
name association to a OH 805 by database reference 104 
and prepares to perform the normal DN--device type. Loca- 
tion ID lookup 806. It the name is not found the caller 
is queried to see if they wish to continue or terminate 
the call 817. I? tho caller elects to continue to refine 
the search, the system invokes additional search software 
809 which queries for the home registration location 
(city, state/province, country) of the terminating party 
810. This data (again translated from speech to text) , 
allows the system to perform a database query to find the 
name reference with the additional data 811. If the name 
is not found 812 or a multiple match co* id it ion is found 
813, the caller is notified of the results 814, queried 
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( to continue 813, and if yes, the system tries to clarify 
the original request* The clarification comprises pro- 
viding a list of the matches found and querying for user 
selection, or playing back in alpha digit stream (sxam- 

5 pie: 'M* , • I 1 , *K' , ♦E l ) the spelling of the name cap- 
tured to see if it matches the user's intent* Clari- 
fication processing can continue until the caller elects 
to discontinue the search 815. 

Returning now to the point where a single match has 

10 been found and translated to a OH or telephony identi- 
fier, the switching system 101 or services system 102 
makes a query 806 to the database 104 based upon the 
identifier to ascertain the device type (wired, wireless, 
etc.) and the current Location 10 for the desired tsrmi- 

15 nation device. Once this query is completed, a second 
query to a Location IO to numbering and routing plan 
database 104 is made by passing Location ID and ON which 
specifies the routing method for the call by pinpointing 
the country code, area code, and in the case of a mobile 

20 device the dynamically assigned local visitor number or 
for a wired device the normally assigned local number. 
After this point, the switching system constructs the 
digit stream for the call and routing of the call pro- 
ceeds normally by the PSTN 808 until call termination 

25 818. This method allows the implementation of a ubiqui- 
tous follow-me calling service by knowing and associating 
the telephone identifier and then associating the Loca- 
tion ID with the PSTN's call routing scheme. 

Thus the present invention provides a novel arrange- 

30 ment for storage transmission, communication and access 
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to geographical positioning data thac is linked with 
standard telephoning numbering and is encoded for use in 
telecommunications and related services such as: user 
access to GPS location data for a selected directory nun* 
ber; user access to routing instructions to a selected 
directory number; user updating of his current GPS loca- 
tion Identifier , GPS based telephone call billing, GPS 
based telephone call fraud detection, CPS based roaming 
call trace and GPS based follow me calling service. 

It will be obvious to those skilled in the art that 
numerous modifications of the present invention could be 
made without departing from the scope of the invention 
which shall be limited only by the scope of the claims 
appended hereto. 
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WHAT IS CLAIMED IS: 



X* A telecommunication system for use with a 
plurality of user devices connected to said telecommu- 
nication system by telecommunication links and having an 
associated directory number and location identifier, said 
telecommunication system comprising: 

data storage means operated to store said directory 
numbers and location identifiers; and 

data processing means connected between said data 
storage means and said user devices; 

said user devices being operated to transmit a quar- 
ried user device directory number to said d^ta processing 
^eans when opu rating as a quarrying user device , 

said data processing means being operated in re- 
sponse to said querried directory number to retrieve the 
location identifier of said querried directory number, 
from said storage moans and transmit it to said quarrying 
user device. 

2. A telecommunication system as claimed in claim 
1, wheiein said data processing means is further operated 
in response to said querried directory number to retrieve 
the location identifier of said quarrying directory num- 
ber from said storage means # determine routing instruc- 
tions from the location defined by the location identi- 
fier of said quarrying directory number to the location 
defined by the location identifier of said querried 
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directory number, and transmit said routing instruction* 
to said querrying user device. 



3. A telecommunication system aa claimed in claim 
1, wherein said uaer devicee are further operated aa a 
transmitting uaer device to transmit its current location 
identifier to said data processing means, and said data 
processing meana being further operated to store aaid 
current location identifier in aaid storage meana aa the 
location identifier for aaid transmitting uaer device. 

4. A telecommunication system for use with a 
plurality of user devices connected to said telecommu- 
nication uystem by telecommunication linka and having an 
aaaociated directory number and location identifier, said 
telecommunication system comprising: 

data storage imana operated to store said directory 
numbers and location identifier** and 

data processing meana connected between said data 
storage meana and aaid user devices* 

said user devices being operated to transmit a call 
connection requeat and the directory numbor of a called 
user device to said data processing means when operating 
as a calling user device j 

said data processing me ens being operated in re- 
sponse to said call connection requeat and aaid called 
directory number to connect aaid calling uaer device to 
•aid called uaer device and generate a record aaaociated 
with aaid connection and the location identifier of aaid 
calling uaer device. 
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5. A telecommunication system as claimed in claim 3 
wherein said user device is periodically operated to 
transmit said current location identifier, and said data 
processing m*sans is periodically operated to generate a 
predetermined range of valid locations, sale data proc- 
essing moans being further periodically operated to corn- 
pure said current location identifier to said predeter- 
mined range of valid locations and generate a fraud alert 
signal when- said curront location identifier is not 
within said predetermined range* 

6. A telecommunication system as claimed in claim 4 
wherein an operator terminal is connected to said data 
processing meant, said operator terminal being operated 
to transit a call trace trigger to said data processing 
moans, said data processing means being further operated 
in response to said call trace trigger to retrieve the 
current location identifier of said called and said call- 
ing user device, from said storage means and store them 
in said storage means as tracod called and traced calling 
location identifiers, respectively. 

7. A telecommunication system as claimed in claim 4 
wherein said data processing means is further operated in 
response to said called user device directory number and 
the current location identifier of said called user de- 
vice to determine the call routing path from said calling 
user device tc said called user device. 
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8. A telecommunication system as claimed in claim 
1 # wherein caid data processing mean* is further operator 
to transmit a call connoctlon prompt me bo age to said 
querrying user devico; 

said user device being further operated in response 
to said call connection prompt message to transmit call 
connection request to said data processing means; and 

said data processing means being further operated in 
response to said call connection request tc connect said 
querrying user device to said quarried user device. 

9. A telecommunication system as claimed in claim 
3 # wherein an operator terminal is connected to said data 
processing means, said data processing means being fur- 
ther operated in response to said current location iden- 
tifier being outride said predetermined range to transfer 
said location identifier to said operator terminal. 

10. A telecommunication system as claimed in claim 
6, wherein an operator terminal is connected to said data 
processing means, and said data processing means being 
further operated in response to said call trace trigger 
to transfer said location identifier to said operator 
terminal . 

11. Each and every novel feature or novel combina- 
tion of features herein disclosed. 
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